behavioral research health behavior motivation review s u m m a r y
Introduction
With the rapid worldwide increase in the prevalence of chronic diseases such as diabetes, hypertension, asthma, and HIV/AIDS, efforts have been made to develop and test appropriate interventions for preventing disease-related complications and improving the quality of life for patients with these diseases (Martin, HaskardZolneierek, & DiMatteo, 2010; Sabat e, 2003) . Because behavioral changes are a core component of self-management and adherence, researchers and health care providers in health-related fields have emphasized the importance of behavior change (Newman, Steed, & Mulligan, 2008; Shumaker, Ockene, & Rieker, 2009) . Consequently, several studies of people with chronic diseases have focused on behavioral interventions to improve self-management or adherence (Sabat e). Therefore, researchers developing behavioral interventions for individuals with chronic diseases have paid attention to behavioral theories, which can be used to increase the effectiveness and efficacy of behavioral interventions (Ammerman, Lindquist, Lohr, & Hersey, 2002; Martin et al., 2010; Noar, Benac, & Harris, 2007) .
Behavioral theories such as the health belief model, the theory of reasoned action, the theory of planned behavior, the transtheoretical model, and the information-motivation-behavioral skills (IMB) model, all of which specify determinants of behavior that are potentially amenable to change, have frequently been used to develop behavioral interventions (Newman et al., 2008) . In particular, the IMB model has received considerable attention because it not only provides a relatively simple explanation for complex health behaviors but also identifies constructs (including information, motivation, and behavioral skills) that are needed for successful self-management or adherence among patients with chronic disease (Deakin, McShane, Cade, & Williams, 2005; Sabat e, 2003) .
The IMB model, proposed by Fisher and Fisher (1992) to explain HIV-related behaviors, recognizes three constructsdinformation, motivation, and behavioral skillsdneeded to engage in a given health behavior, as specific individual determinants of behavior and behavioral change Norton, 2009) . According to this model, information is defined as "an initial prerequisite for enacting a health behavior" (Misovich, Martinez, Fisher, Bryan, & Catapano, 2003) . This includes not only behavior-related information but also myths/heuristics that permit automatic or cognitively effortless behavior-related decision-making (Fisher, Fisher, & Harman, 2003; Norton) . Motivation is composed of two factors: personal motivation, which includes beliefs about the intervention outcome and attitudes toward a particular health behavior Osborn, 2006) , and social motivation, which includes the perceived social support or social norm for engaging in a particular behavior (Fisher et al.) . Behavioral skills, the third determinant in the IMB model, are skills necessary for performing a particular health behavior. To facilitate behavioral change, behavioral skills in the IMB model emphasize the enhancement of an individual's objective skills and increasing perceived self-efficacy (Fisher et al.) . As shown in Figure 1 , information and motivation have direct effects on both behavioral skills and health behavior. Additionally, behavioral skills exert direct effects on health behavior (Fisher et al.) .
Information, motivation, and behavioral skills as well as explicit relationships among these constructs are considered generalizable determinants of health behaviors. Therefore, the IMB model has been used as a theoretical basis for behavioral intervention studies across a variety of health behaviors (Carey et al., 1997; Fisher, Fisher, & Shuper, 2009; Fisher, Fisher, Amico, & Harman, 2006) . However, though the number of behavioral interventions based on the IMB model has increased in fields related to health behavior changes, there is a need to delineate specific strategies that have been integrated into IMB model-based interventions and to find evidence of the effectiveness of the model in facilitating behavioral change for patients with chronic diseases. For this reason, the current study systematically reviewed studies on behavioral interventions based on the IMB model targeting patients with chronic diseases.
Methods
This systematic review was conducted in accordance with the guidelines of both the National Evidence-based Healthcare Collaborating Agency (Kim et al., 2011) and Im and Chang (2012) .
Review questions
We addressed three review questions using the PICOS framework (Participants: people with chronic diseases; Interventions: behavioral interventions based on the IMB model; Comparators: none; Outcomes: behavioral and biological change; Study design: randomized controlled trials) (Centre for Reviews and Dissemination, 2008) . Our research questions were as follows:
(a) What kinds of behaviors were targeted for change? (b) How were the IMB model constructs (information, motivation, and behavioral skills) integrated into behavioral interventions, that is, what methods did the interventions employ for developing these constructs?
(c) What variables were used to evaluate outcomes, and did the interventions successfully induce changes in behavior?
Search strategies
To identify relevant studies, a search was conducted for articles that were (a) written in English or Korean and (b) published between 2000 and 2012 in peer-reviewed journals or as dissertations. A number of electronic databases were used, including the Cumulative Index for Nursing and Allied Health Literature (CINAHL), PubMed, ProQuest (including the ProQuest Dissertation and Theses Database), Google Scholar, and the Research and Information Sharing Service (RISS) for Korean studies. Combinations of keywords including "health", "behavior", "information", "motivation", and "behavioral skills" were used to search each database. Reference lists and bibliographies of the retrieved studies were searched. Appropriate publications were included in our analysis when they met the inclusion criteria. Gray literature, such as conference proceedings and government reports, was not included.
Selection of studies
The inclusion criteria used to select appropriate publications for the systematic review were as follows:
Types of studies
Randomized controlled trials that were (a) clearly described by the study authors as behavioral interventions based on the IMB model, (b) designed to test interventions, and (c) focused on health behaviors, including self-management and adherence, in patients with chronic diseases were included.
Types of participants
Studies with participants who were 18 years and older with chronic diseases were included.
Types of interventions
Behavioral interventions based on the IMB model that were delivered by health care providers and that were intended for people with chronic diseases were included. Intervention studies using at least two constructs of the IMB model (e.g., information and motivation) were also considered.
Types of outcomes
Primary outcomes of the studies were effects of the interventions, which were evaluated using both behavioral variables (with data from self-reported questionnaires) and biological variables (e.g., HIV viral load or HbA1c levels)
A two-step process was used to select studies for further analysis. First, the abstracts of all the retrieved studies were independently reviewed by four investigators. When the abstracts indicated that the studies were (a) described by the study authors as behavioral interventions based on the IMB model, (b) focused on health behaviors, (c) designed to test interventions, and (d) aimed at persons aged 18 years or older, the studies were included in the second step of the review process. Second, the same four investigators independently reviewed the full text of the selected studies. Studies identified as randomized controlled trials that focused on adherence related to chronic diseases were selected for the systematic review. Any disagreements between investigators were resolved through discussion.
Quality assessment
The investigators read the full texts of the studies that had been selected for review at the second step. The quality of each study was independently assessed using the critical appraisal checklist for experimental studies developed by the Joanna Briggs Institute (Pearson, Field, & Jordan, 2007) . The four investigators discussed the results of the quality appraisal with each other to reach a consensus when any disagreements arose.
Data extraction
All included studies were sorted by targeted health behaviors (e.g., adherence to self-care behaviors or preventive behaviors) and analyzed according to the following two major categories: (a) contents and strategies of behavioral intervention according to each construct of the IMB model and (b) outcome variables (e.g., behavioral or biological) and effects of the interventions.
Data synthesis
The systematic review used a narrative synthesis approach, based on the framework suggested by the Centre for Reviews and Dissemination (2008) . We did not conduct a meta-analysis due to heterogeneity among the included studies ( Figure 2 ).
Results

Search results
A total of 3,971 abstracts were retrieved. Among these, 3,686 studies were excluded either because they were duplicates or irrelevant to the IMB model. In addition, 220 studies reporting descriptive research, structural equation modeling research, and/or secondary analyses were excluded. Ultimately, 65 studies were extracted in the first step. The second step excluded 53 studies that were not randomized controlled trials, were aimed at persons aged 17 years or younger, or were irrelevant to adherence related to chronic diseases. Thus, a total of 12 studies were selected for systematic review. Figure 2 depicts the literature retrieval process. Characteristics of the included studies are presented in Table 1 .
Quality assessment results
All selected studies satisfied 7 of 11 criteria (e.g., random assignment, issues in outcome measures, appropriate statistical analysis, and issues with data from participants who withdrew). Three satisfied the criteria related to allocation concealment, one of which was single-blind (Cosio, 2008) , and two were double-blind Purcell et al., 2007) (Table 2) .
Review results
Targeted health behaviors
To identify targeted health behaviors, we classified the 12 studies according to disease type: HIV/AIDS, type 2 diabetes mellitus, coronary artery disease, and cervical or endometrial cancer. Then, targeted health behaviors of the 12 studies were categorized as adherence to self-care behaviors or prevention of risk behaviors. Nine studies were designed to promote antiretroviral medication adherence among individuals with HIV/AIDS (Margolin, Avants, Warburton, Hawkins, & Shi, 2003; Parsons, Golub, Rosof, & Holder, 2007; Pearson, Micek et al., 2007; Purcell et al., 2007; Sabin et al., 2010; Wagner et al., 2006) and/or prevent risky sexual behaviors The effects of the intervention in the original study were significant.
b
The effects of the intervention in the original study were not significant. "X" ¼ No. (Cornman et al., 2008; Cosio, 2008; Illa et al., 2010; Margolin et al., 2003; Purcell et al., 2007) . Another study of type 2 diabetes mellitus focused on promoting adherence to diabetes self-care behaviors such as consuming a healthy diet and engaging in physical activity (Osborn et al., 2010) . A study designed for patients undergoing coronary artery bypass grafting encouraged adherence to self-care programs such as nutrition management, exercise regimens, smoking cessation, cardiac rehabilitation, stress management, and medication (Zarani, Besharat, Sadeghian, & Sarami, 2010) . Finally, a study for women who received external-beam radiotherapy to treat cervical or endometrial cancer was designed to increase compliance with vaginal dilation (Jeffries, Robinson, Craighead, & Keats, 2006) .
Strategies for integrating IMB model constructs in interventions
With regard to the information construct, behavioral interventions of four studies included information on the targeted chronic diseases and corresponding health behaviors (Jeffries et al., 2006; Osborn et al., 2010; Wagner et al., 2006; Zarani et al., 2010) . For example, Osborn et al. included both diabetes prevalence and basic diabetes information and adherence-related knowledge in their intervention. All studies adopted the instruction strategy by using flip charts, short educational films, and handouts (Cosio, 2008; Osborn et al.; Purcell et al., 2007) . In addition, various teaching techniques were used to deliver information, such as interactive discussion (Illa et al., 2010) , counseling (Margolin et al., 2003) , and peer teaching (Pearson, Micek et al., 2007) .
For the motivation construct, most studies focused on increasing a positive attitude, a sense of social support, and perception of social norms (Cosio, 2008; Jeffries et al., 2006; Osborn et al., 2010; Parsons et al., 2007; Wagner et al., 2006; Zarani et al., 2010) . Motivational interviewing techniques were used to enhance motivation (Cornman et al., 2008; Cosio; Osborn et al.; Parsons et al.; Zarani et al.) . In addition, counseling by health care providers (Margolin et al., 2003; Sabin et al., 2010) , group discussions (Illa et al., 2010; Jeffries et al.; Pearson, Micek et al., 2007) , and social support groups (Pearson et al.; Wagner et al.) were used to increase motivation.
Regarding behavioral skills, the majority of reviewed studies concentrated on enhancing self-efficacy (Cosio, 2008; Jeffries et al., 2006; Osborn et al., 2010; Parsons et al., 2007; Pearson, Micek et al., 2007; Wagner et al., 2006) and teaching objective skills such as proper condom usage, how to quit smoking, and how to refuse alcoholic beverages (Cornman et al., 2008; Cosio; Illa et al., 2010; Jeffries et al.; Margolin et al., 2003; Osborn et al.; Parsons et al.; Pearson, Micek et al.; Purcell et al., 2007; Wagner et al.; Zarani et al., 2010) . Other strategies included role playing (Margolin et al.; Osborn et al.) , psychoeducational methods such as specific objective instruction by health care providers or peer mentors (Cosio; Jeffries et al.; Pearson, Micek et al.) , and providing tailored modules or kits for the target disease (Margolin et al.; Parsons et al.; Purcell et al.) .
Outcome variables and intervention effects
All 12 studies measured behavioral variables with self-report questionnaires. Ten reported significant behavior changes at the first post-intervention assessment (Cornman et al., 2008; Illa et al., 2010; Jeffries et al., 2006; Margolin et al., 2003; Osborn et al., 2010; Parsons et al., 2007; Pearson, Micek et al., 2007; Sabin et al., 2010; Wagner et al., 2006; Zarani et al., 2010) . Among the six studies that were designed to improve HIV/AIDS medication adherence, five intervention groups showed significantly higher medication adherence than the control groups (Margolin et al.; Parsons et al.; Pearson, Micek et al.; Sabin et al.; Wagner et al.) . Furthermore, three studies focusing on preventing risky sexual behaviors found that the groups treated with behavioral interventions based on the IMB model were less likely to engage in risky behaviors than untreated groups or those treated non-IMB behavioral interventions (Cornman et al.; Illa et al.; Margolin et al.) . In patients with diabetes (Osborn et al.) and patients undergoing coronary artery bypass grafting (Zarani et al.) , the intervention groups were more likely than the control groups to adhere to self-care behaviors.
Only 5 of the 12 reviewed studies measured biological variables such as CD4 cell counts/HIV viral load (Parsons et al., 2007; Pearson, Micek et al., 2007; Sabin et al., 2010; Wagner et al., 2006) or HbA1c levels (Osborn et al., 2010) in addition to gathering data with selfreported questionnaires. Two reported significant decreases in CD4 cell counts/HIV viral load (Parsons et al.) and HbA1c levels (Osborn et al.) in only the behavioral intervention groups.
The effects of intervention on behavior change persisted from immediately after to 12 months post-intervention. Duration varied according to length of intervention. For example, Osborn et al. (2010) and Zarani et al. (2010) designed one-shot behavioral interventions that produced behavior changes at 3 months postintervention. Cornman et al. (2008) reported that a 6-month behavioral intervention had positive effects on behavior changes that persisted for 6 months post-intervention. Among studies that reported health behavior changes after the behavioral interventions, one study that delivered a behavioral intervention for 6 weeks showed that the behavior change persisted 12 months post-intervention (Pearson, Micek et al., 2007) .
Discussion
This systematic review ascertained the applicability and effectiveness of interventions based on the IMB model for promoting behavioral changes among people with chronic diseases, with special attention to interventions focusing on risk prevention (e.g., proper condom use) and self-care behaviors (e.g., diabetes care, heart disease self-care). On the basis of the findings, we propose suggestions for future research and practice.
Strategies for implementing behavioral interventions based on the IMB model
We were able to discern the success of certain contents and strategies, and thus can suggest methods for developing future interventions. For the information construct, researchers and health care providers must consider providing both diseasespecific and behavior-specific information. Instruction by using flip charts, short educational films, and handouts as well as teaching techniques such as interactive discussion and counseling can be used as intervention strategies. For the motivation construct, practitioners should utilize methods for increasing personal motivation such as developing a positive attitude and positive feelings regarding behavioral changes. Motivational interviewing techniques, which have been found to effectively foster changes across a wide range of health behaviors (Rollnick, Miller, & Butler, 2007) , are useful for enhancing personal motivation. In addition, a variety of strategies, such as providing personal feedback and reflective listening, can be effectively combined with motivational interviewing, as reported by Zarani et al. (2010) . For social motivation, researchers and health care providers must additionally consider modalities for developing a sense of social support and a perception of social norms. Strategies such as social support group participation can be used to enhance social motivation. For the behavior skills construct, both perceived self-efficacy and objective skills could be translated into behavioral interventions. Role playing, which can provide opportunities to learn skills hands-on and increase self efficacy (Osborn et al., 2010) , would be a powerful strategy for fostering behavior skills. Other methods such as teach-back, behavior games, memory blocking (for increasing memory skills), and skill-building modules should also be considered.
Outcome variables and intervention effects
Only five of the reviewed studies used both self-report and biological (objective) data. Although self-report data provided information about behavioral changes, it could be affected by respondents' emotions and memory. Thus, both behavioral and biological variables should be used to evaluate the effects of behavioral interventions. In our review, the effects of behavioral interventions on behavioral changes persisted up to 12 months postintervention. This may have been because the follow-up periods ranged from immediately after to 12 months post-intervention. Follow-up periods after interventions should be long enough for accurate evaluation of the persistence of behavioral changes.
Transparent development process of behavioral interventions
Only three studies clearly delineated the three specific components of the IMB model within their intervention (Jeffries et al., 2006; Osborn et al., 2010; Zarani et al., 2010) . Although the other studies reported that the IMB model was the theoretical framework for the interventions, they did not clearly convey the operationalization of each construct. It was therefore difficult to discern the role of the IMB model in intervention design. Future studies should provide more detailed descriptions of how the three IMB model constructs are operationalized and how the model is translated into behavioral interventions, using guidelines such as an intervention mapping approach (Bartholomew, Parcel, Kok, Gottlieb, & Fernandez, 2011) .
Our research has certain limitations and biases. First, we could not analyze topics that were not covered in the studies, particularly concrete descriptions of the actual strategies used and experimental conditions of the studies. Second, nine of the reviewed studies were HIV-related. HIV/AIDS, like diabetes and heart disease, requires adherence to long-term therapies and self-management. The studies did not focus on the nature of HIV/AIDS as a disease, but rather on behavioral changes emphasized for the optimal care of patients (e.g., improving adherence and self-management or preventing risky behaviors). Third, this review did not include other nonintervention studies designed to validate and/or explore relationships among the three IMB model constructs by using descriptive survey methods even if they focused on chronic diseases such as diabetes (Fisher, Kohut, Schachner, & Stenger, 2011; Gao, Wang, Zhu, & Yu, 2013) , heart failure (Kodiath, Kelly, & Shively, 2005) , arthritis (Schoster, Callahan, Meier, Mielenz, & DiMartino, 2005) , or other chronic medical conditions (Carpenter et al., 2010) . Furthermore, we did not consider gray literature such as conference proceedings and government reports, leading to potential selection bias. Finally, one study (Sabin et al., 2010) used two constructs of the IMB model as interventions, whereas the remainder used all three. Although the study by Sabin et al. satisfied the selection criteria, it may have introduced bias.
Conclusion
Our systematic review suggests that the IMB model is a strong theoretical framework for developing behavioral interventions for patients with chronic diseases. However, evidence for the sustainability of behavior change remains necessary. The specific integration strategies delineated for each construct of the model can be utilized to design model-based interventions. Furthermore, although studies in this systematic review were designed for behavioral changes in patients with four types chronic diseases (i.e., HIV/AIDS, diabetes, heart diseases, and gynecologic cancer), behavioral interventions based on the IMB model could be applicable for patients with various chronic diseases such as asthma or epilepsy, who would benefit from adherence to self-care behaviors or prevention of risky behaviors.
